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1 
This invention relates to apparatus for use in 
forming on a grinding wheel a profile which is 
the complement of a profile required to be ground 
thereby on a tool, die, gauge or other work-piece, 
by means of a dressing-tool point operated by a 
pantograph mechanism having a follower mem- 
ber adapted to follow a template. The appara- 
tus to which the invention relates is able to form 
profiles having portions which are radial with 
respect to the axis of rotation of the grinding 
wheel and which face both right and left; and 
this ability is provided by arranging for the 
holder for the dressing tool to rock about an 
axis which is tangential to the grinding wheel, 
and for the template-followeï member fo rock 
about an axis which is perpendicular to the 
plane of the template, a linkage supplementary 
to the pantograph mechanism being provided 
whereby the dressing-tool holder is constrained 
to rock in unison with the ïocking of the tem- 
plate-follower member. Apparatus of this kind 
is described in patent application Serial No. 
567,398, of C. B. A. Porter and C. P. Seymour, 
filed December 9, 1944, (Patent No. 2,469,844). 
The dressing tool usually has a radiused tip, 
and the template-followeï member has a work- 
ing tip which is geometrically similar in section 
to the section of the tip of the dressing tool, the 
ïatio of the radii of these two tips being equal to 
the mechanical advantage of the pantogïaph 
mechanism. The centre about which the radi- 
used tip of the template-follower member is 
formed is on the rocking axis of this member. 
and it is necessary for the dressing tool to be so 
set that the centre about which its radiused tip 
is formedis on the rocking axis of the dressing- 
tool holder. 
The object of this invention is to provide means 
whereby the dressing tool can be located pre- 
cisely in the desired position in relation to the 
rocking axis of the dressing-tool holder. The 
dressing tool is commonly a diamond mounted 
on a conical or wedge=shaped end of a cylindri- 
cäl steel shank, and it has been discovered that 
a source of inaccuracy in the work done by 
paratus of the kind hereinbefore referred to is 
slight eccentricity of the centre about which the 
radiused tip of the dressing tool is formed in 
relation to the axis of the cylindrical shank of 
the dïessing tool. 
A preferïed embodiment of the invention will 
be described with ïeference to the accompanying 
drawings as applied to appaïatus of the design 
shown diagrammatically in Figure 1 of the above- 
mentioned patent specification. In the accom- 
panying drawings: 
-Figure 1 is a cross section of the dressing-tool 
holder and of the pantograph arm in which it is 
mounted, the section being taken in the vertical 
plane containing the rocking axis of the holder. 
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Figure 2 is a sëction of a detail taken on the 
line 2--2 in Figure 1. 
Figure 3 is an elevation of part of the dressing- 
tool holder, viewed in the saine direction as 
5 Figure i. 
Fi2ure 4 is an elevation of a detail as viewed 
from the right-hand side of Figure 1. _ 
Figures 5, 6 and 7 are explanatory diagrams. 
Figure 8 is a perspective diagrammatic view oï 
10 the complete pantograph apparatus, suitable for 
use with asurface grinder oï conventional type. 
The apparatus shown in Fig. 8 includes a ïec- 
tangular base plate 65 engaged by the magnetic 
chuck 6 oï the surïace grinder and has a de- 
15 pending flange 82 af one edge, which serves to 
locate the base square with respect fo the grinder. 
A bracket 63 rigid with the base carries a board 
64 fo which is fixed a template 65 lying in a ver- 
tical plane parallel fo the axis oï the grinding 
20 wheel 66. The pantograph linkage includes a 
more or less horizontal long link 67 pivoted on a 
bearing pin 68 mounted on the base 65. A short 
more or less vertical link 69 is also pioted on 
the pin 69. An arm 70 parallel to the link 69 
25 is pivoted to the ïree end of the link 67 and 
carries a template-followeï 7 at its upper end. 
A second arm  parallel to the link 67 is con- 
nected between the upper end of the link 69 and 
a point on the template-follower arm 76. The 
30 arm  ! carïies a wheel-dressing tool 19. 
The template-follower 7  is formed by a hoïi- 
zontal pin journalled in the upper end of the arm 
75. To the end of the pin 7 is fitted a sector- 
shaped blade 7. 
35 The dressing tool is carïied by a horizontal 
shaft 5 journalled in the arm , the arrange- 
ment being such that the diamond tool 8 can be 
set below the wheel 66. 
The template-follower pin 7  and the diamond- 
40 holder shaft 5 aïe connected foï rocking in 
unison under control of a hand wheel 7 on the 
pin 71. The necessary connection consists of a 
steel belt 9 on pulleys 4 and 74 respectively 
fixed on the shaft 5 and ïotatable on a pivot 
45 pin 75 connecting the arms   nd 75, and a steel 
belt 76 on pulleys 77 and 79 ïespectively lïxed 
to the pulley 74 and the pin 7. The belts are 
pinned to the respective pulleys, by means here- 
inafter descïibed, so as to prevent slip. 
50 Figures 1 to 4 show actual preferred construc- 
tional forms of certain païts that aïe shown 
merely diagïammatically in Figure 8. The dress- 
ing-tool holdeï shaft 5 is mounted in precision 
bearings in the arm   of the pantograph linkage, 
55 the shaft being integral with an extension 2 
cranked so as to lie to one side of the shaft axis 
X--X. On the end of the extension 2 is a 
straight L-section guide way 3 having one face 
4 diïected towards the shaft axis and the other 
60 face 5 perpendicular to this axis and directed 
away from the shaft. For convenience of de- 
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scription .the face |4 is assumed tobe horizontal 
and upwardly directed, iYIounted on the guide 
way |3 is a rectangular slide block |6 having a 
bore |7 opening at its top face and adapted to 
receive the shank of the dressing tool |6. This 
bore lies in a vertical plane at a slight inclination 
to the vertical. A grub screw |9 fitted in the 
bottom of the slide block | and accessible 
through a slot 20 in the bottom of the guide 
way bears on the bottom end of the dressing tool 
| 6 and enables ifs height to be adjusted. A sçrew 
2| (Figure 3) fitted in an end of the block |6 
engages a fiat 22 on the side of the shank of the 
dressing tool near its bottom end and fixes it in 
the correct angular position in relation fo the 
axis of the bore. A third screw 23 fitted in the 
back of he block | 6 engages a neck on the shank 
of the dressing tool near ifs upper end and locks 
it rigidly to the block. 
The block can be .locked fo the guide Way by 
means of a screw 24 lying in a vertical plane at 
an angle of 45 ° and passing upwards with clear- 
ance through a slot 26 opening into the angle of 
the guide way |3, .the slot extending on each side 
of-the middle of the length of the guide way. 
The upper end of the screw 24 is engaged in a 
tapped hole in the block, and ifs head bears on 
a plane facing 26 at .the bottom of the slot. 
A straight two-armed adjusting lever 27 is 
mounted on a pivot screw 20. fitted vertically fo 
the dressing-tool holder behind the guide way. 
The front arm of this lever passes through a 
horizontal slot 29 in the vertical face '5 of the 
guide way an.d is engaged in a vertical groove 3{} 
in the back of the block ,6. The rear arm iæ 
held by a compression spring 3 (Figure 2) in 
engagement with a horizontal micrometer screw 
32 lying more or less perpendicular fo the length 
of the levez, the spring 3 and the screw 32 being 
carried by depending parts of the cranked exten- 
sion 12. 
Lateral adjustment of the tip of the dressing 
fo01 is effected by slackening the block-locking 
screv 24, adjusting the micrometer screw 32 so 
as fo shift the block, through the agency oï the 
lever 27, laterally as required, and tightening the 
locking screw 24. 
A dial gauge 33 is mounted, with ifs actuating 
stem 4 depending vertica]ly and engaging thb 
tip of the dressing tool 0, on a rigid arm 35 
extending horizontally ïrom a bracket 35 de- 
tachably fitted by a dovetail 37 (Figure 4) fo a 
ïacing on top oï the pantograph arm | |. A screw 
 locks the bracket. 
The dressing-tool holder can be ro.cked by the 
agency of the hand wheel 73 acting through the 
flexiblesteel be!ts 7 and 39. In Figure 1 the belt 
39-is shown pinned.at 40 fo the pulley 4| fixed 
tothe shaft |0. Iï when the dressing-tool holder 
is rocked the dial gange 3 shows a maximum or 
a-minimum reading as the dressing-tool axis 
crosses the vertical plane containing the axis 
X X, the dressing tool is too high or too low. 
Figure 5 shows ïor example the case where the 
dressing tool |  is set too high. The centre about 
which ifs radiused tip is formed.is denoted by C, 
and the rocking axis by the cross X. The ïull 
lines show the parts in the configuration giving 
the maximum reading, and the broken lines show 
'a condition when the dressing-tool axis is out 
of the said vertical plane. If the reading of the 
dial gauge 33 is higher When the dressing-tool 
holder is inclined fo one side than when if .is 
inclined fo the other side, the centre of the dress- 
ing-tool tip is offset from the rocking axis of the 
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dressing-tool holder fo the side on which the 
lower reading occurs, as indicated in Figure 6; 
this error is corrected by means of the micrometer 
screw 32. When the dressing tool is correctly set, 
5 as shown in Figure 7, the dial reading is constant 
for all attitudes of the dressing-tool holder. 
The pantograph arm || is a channel-section 
member having two parallel side walls 
provided resiectively with .cylindrical beaiing 
i0 housings 44 and 45 for the dressing-tool holder. 
The bearing in the housing 44 consists of two 
single-row ball bearings 4 and 47 capable of 
taking both radial loads and thrust loads in one 
direction. These two bearings are ilaced back 
15 fo back with their outer faces abutting against 
a locating ring 49 fixed by radial dowels such as 
50 in the housing 44. The inner faces are 
clamped against a distance piece 5| placed be 
tween them and of such a thickness, in relation 
20 fo the thickness of the locating ring 49, as to 
introduce a suitable amount of preloading. The 
clamping force is iroided as follows. The irmeç 
race of the bearing 46 abuts against a fiange 
at an end of the shaft 10. A tubular distance 
 25 piece 3 including the pulley 41 abuts against the 
inner race of the bearing 47. A nut 54 on the 
other end of the shaït 15 applies compression to 
the distance piece 53 and a like tension to the 
shaft I 0. 
30 The bearing in the housing 45 is of the single- 
row deep-groove ball type and is denoted by 
Ifs inner race is clamped between the nut 54 and 
distance piece 53; ifs outer race is an accurate 
sliding fit in the housing 4'5 and is urged towards 
05 the dressing tool by .a ring o£ helical compression 
springs 55 retained by a bearing cap 57. 
This bearing assembly provides both the-rigid- 
ity and the accuracy essential for precision work. 
I claire: 
4o 1. Apparatus for dressing a grinding wheel and 
including a base, a template-holder on said base, 
a pantograph mechanism comprising a parallel- 
ogram of arms pivotally mounted on said base 
for movement parallel fo the template plane, 
4 a template-follower on a first of said arms, a 
dressing-tool holder pivotally mounted on a sec- 
ond of said arms for rocking with respect to said 
second arm about an axis perpendicular to said 
plane, a dressing-tool having a shank and a 
0 radiused tip, means supporting said dressing tooI 
on said holder with said shank substantially per- 
pendicular fo said axis, said supportiDg means 
including a first adjusting member for moving 
said tip in the direction longitudinally of said 
55 shank, a second adiusting member operating be- 
tween said supporting means and said holder for 
moving said tip transversely both fo said axis 
and also to said direction, and a linear displace- 
ment indicator movably mounted on said second 
0 arm and having an actuating member displaceo 
able perpendicularly fo said axis, said actuating 
member having a plane end face perpendicularly 
to ifs direction of displacement and engageable 
by said tip. 
5 2. Apparatus for dressing a grinding wheel and 
including a base, a template-holder having a 
pla-ne face mounted on said base, a template on 
said face, a pantograph mechanism comprising a 
parallelogram of arms pivotally mounted on said 
ïo base for movement parallel fo the template face, 
a template-ïollower on a first of said arms, a 
dessing-tool holder pivotally mounted on a sec- 
ond of said arms for rocking with respect to said 
second arm abontan axis perpendicular to said 
75 plane, a dressing-tool having a shank and a 



radiused tip, a slide block having a bore receiving 
said shank, an adjusting screw engaged in said 
block and cooperating with the end of said 
shank, means positioned on said block for clamp- 
ing said shank in said block, said holder including 
a guideway supporting said block while permit- 
ring if fo be moved transversely with respect to 
said axis, micro-adjusting means operating be- 
tween said block and said holder for displacing 
said b!ock along said guide way, means positioned 
on said holder for clamping said block to said 
guide way, and a linear displacement indicator 
movably mounted on said second arm and having 
an actuating member displaceable perpendicu- 
larly relatively to said axis, said actuating mem- 
ber having a plane end face perpendicular toits 
direction of displacement and positioned so as 
fo be engaged by said tip. 
3. Apparatus for dressing a grinding wheel, of 
the tyçe including a dressing tool having a shank 
and a radiused tip, comprising a base, a tem- 
plate-holder having a plane face mounted on 
said base, a template on said face, a pantograph 
mechanism including a parallelogram of arms 
pivotally mounted on said base for movement 
çarallel to the template face, a template fol- 
lower on a first of said arms, a dressing-tool 
holder çivotally mounted on a second of said 
arms for rocking with respect to said second 
arm about an axis perpendicular to said plane, 
a socket member for receiving said shank to locate 
said tool with said shank substantially perpen- 
dicular to said axis, means on said holder con- 
straining said socket member for movement in 
a direction perpendicular to said axis and to the 
longitudinal direction of said shank, fine ad- 
justment means interposed between said socket 
member and said holder for effecting the said 
movement of said socket member, and a linear 
disçlacement indicator movably mounted on said 
second arm and having an actuating member 
positioned so as tobe engaged by said tip and 
displaceable perpendicularly relatively to said 
axis. 
4. Apparatus for dressing a grinding wheel, 
comprising a dressing tool holder, a template 
fol]ower, a reducing pantograph mechanism cou- 
pling said holder to said template follower for 
movements in the same directions therewith, 
said holder being pivotally mounted on said 
mechanism for rocking about an axis, a dressing 
tool having a shank and a radiused tip, means 
supporting said tool on said holder with said 
shank substantially perpendicular to said axis, 
said supçorting means including a first adjusting 
member bearing on said shank for moving same 
axially thereof, a second adjusting member oper- 
ating between said supporting means and said 
holder for moving said shank and tip transversely 
both to said axis and also to the longitudinal 
axis of the shank, said follower being pivotally 
mounted on the pantograph mechanism about 
an axis parallel to that of the said rocMng axis, 
said follower being operably connected to said 
tool holder so as to rock in synchronism there- 
with, and a linear displacement indicator mov- 
ably mounted on an arm of said pantograph 
mechanism and having an actuating member 
displaceable perpendicularly relatively to said 
axis, said actuating member having a plane end 
face perpendicular to its direction of displace- 
ment and positioned so as tobe engaged by said 
tip. 
5. Apparatus for dressing a grinding wheel, 
comprising a dressing tool holder, a template 
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follower, a reducing pantograph mechanism cou- 
pling said holder to said template follower for 
movements in the same directions therewith, said 
holder being pivotally mounted on said mecha- 
5 nism for rocking about an axi, a dressing tool 
having a shank and a radiused tip, a slide block 
having a bore receiving said shank, an adjusting 
screw engaged in said block and cooperating 
with the end of said shank, means on sai,d block 
10 for clamping said shank in said block, said holder 
including a guideway supporting said block while 
permitting it tobe moved transversely with re- 
spect to said axis, micro-adjusting means oper- 
ating between said block and said holder for dis- 
1, placing said block along said guideway, means 
on said holder for clamping said block to said 
guideway, said follower being pivotally mounted 
on the pantograph mechanism about an axis 
parallel to that of said rocking axis, said fol- 
20 lower being operably connected to said too holder 
so as to rock in synchronism therewith, and a 
linear displacement indicator movably mounted 
on said pantograph mechanism and having an 
actuating member displaceable perpendicularly 
25 relatively to said axis, said actuating member 
having a plane end face perpendicular to its 
direction of displacement and positioned so as 
tobe engaged by said tip. 
6. Apparatus for dressing a grinding wheel 
3O of the type including a dressing tool having a 
shank and a radiused tip, comprising a dressing 
tool holder, a template follower, a reducing pan- 
tograp,h coupling said holder to said template 
follower for movements in the same directions 
35 therewith, said holder being pivotally mounted 
on said mechanism for rocking about an axis, a 
socket member for receiving said shank to locate 
said tool with said shank substantially perpen- 
dicular to said axis, means on said holder con- 
.0 straining said socket member for movement in 
a direction perpendicular to said axis and to the 
longitudinal direction of said shank, fine adjust- 
ment means interposed between said socket mem- 
ber and said holder for effecting the said move- 
ment of said socket member, said follower being 
45 pivotally mounted on the pantograph mechanism 
about an axis parallel to that of said rocking 
axis, said follower being operably connected to 
said tool holder so as to rock in synchronism 
therewith, and a linear displacement indicator 
5O movably mounted on said mechanism substan- 
tially in alignment with the rocking axis and 
having an actuating member positioned so as 
tobe engaged by said tip and displaceab]e per- 
pendicularly relatively to said axis. 
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